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The biological method for remediation of sites is considered to be the safest method in terms of environmental 
impact. The pharmaceutical industry is one of the most effective fields of chemical industry. The major effect it has on 
soil pollution is contamination with petroleum hydrocarbons, benzene, xylene, polycyclic aromatic hydrocarbons, 
mercury and copper. Today, bacteria degrade phenol, hydrocarbons, pesticides, and contributes to the elimination of 
arsenic and heavy metals. 
 





The technologies most commonly used for 
treatment of polluted soils from areas with 
pharmaceutical activities we will mention the 
following: in situ remediation techniques (preamble, 
bioventing, biosparging, monitored natural 
attenuation) and ex situ remediation techniques 
(biopiles, composting, landfarming) [1]. Biological 
soil treatment is a method of interest, being less 
expensive than other methods and also the soil 
organic matter is protected. 
The pharmaceutical industry is an important 
branch of chemical industry and it is characterized 
by a high rate of development on global and 
national levels. The arsenal of medicinal substances 
is always enriched with new valuable products 
obtained by synthesis, biosynthesis, semi-synthesis 
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Exploiting raw materials supplied from organic 
and petrochemical industry; 

 
Achieving a wide range of pharmaceutical 




The existence of specialized sections on a 




Permanent assimilation of new products; 
Improve the quality of medicines through 
modeling and optimizing existing technologies; 
Continuous improvement of technologies and 
equipment. 
 
2. Areas in Romania affected by pollution 
through specific activities of the pharmaceutical 
industry 
 
It is estimated that in our country chemical 
and physico-chemical pollution of the soil affects 
about 0.9 million ha, of which excessive pollution, 
0.2 million ha. The most aggressive types of 
Available online at  
www.proenvironment.ro 
 





ProEnvironment 4 (2011) 256 - 258  
256 




industrial pollution are: oil pollution, heavy metals 
and volatile organic compounds. 
Table 1 shows the distribution of 
contaminated sites in Romania, inventory made in 
2009 [2]. 
Heavy metals (especially Cu, Pb, Zn, Cd) and 
sulfur dioxide have major effects, particularly severe 
on the soil, especially in critical areas identified in 
Baia Mare, Zlatna, Copşa Mica. In total, pollution 
with wind-blown substances affects 0.363 million ha.  
 
Table 1. Distribution of contaminated sites [2] 




1. North East 786 290 
2. South East 448 141 
3. South Muntenia 910 541 
4. South West Oltenia 468 245 
5. West 317 194 
6. North West 421 302 
7. Centre 355 133 
8. Bucharest - Ilfov 101 5 
TOTAL 3.806 1.851 
 
The largest drug manufacturers in our country 
and the most important areas:  
 Bucharest - Zentiva, Actavis, Biofarm, 
Labormed  
 Science - Antibiotics, IRCON, Vaneli,  
 Cluj-Napoca - Terapia 
 Brasov - Europharm, Santa  
 Tg.Mures - Gedeon - Richter  
Soil pollution resulting from chemical 
pharmaceutical activity is affecting the site up to 
significant depths: hydrocarbons, mercury and even 
some heavy metals such as copper.  
 
3. Remediation technologies used worldwide for 
soil remediation in areas of pharmaceutical activity  
  
Soil remediation technologies are based on 
microbiological processes of pollutants 
microorganisms. Bioremediation is a new concept in 
applied microbiology. Microorganisms have been 
used to remove organic materials and toxic 
chemicals from manufacturing effluents and wastes 
for many years. Bioremediation has been accepted 
as an efficient alternative, economically viable to 
treat soil, surface water and groundwater 
contaminated with a wide range of toxic 
substances.[3].  
Soil is home to phenomenal amounts of 
microorganisms. Each gram of soil may contain 
thousands of microbial species: bacteria, fungi, 
algae. Only 5% are known and can be isolated and 
grown in the laboratory. This biomass, which finds 
itself up to 500 m depth, can be regarded as a huge 
natural and organic washing machine, able to treat 
and recycle, even eliminate unwanted or dangerous 
items, such as oil or metals heavy. Using the activity 
of bacteria, may reduce the dangerous character of 
the metal fasteners, or in opposition, to facilitate 
their recovery. These technologies have both 
advantages and disadvantages (table 2). 
 
Table 2. Biological technology advantages and disadvantages in situ and ex situ [3],[4] 
















- Monitored natural 
attenuation 
-enables simultaneous remediation of 
both soil and groundwater; 
-equipment is usually easy to place; 
-can be applied to many types of 
pollutants; 
-can be used in combination with 
other remediation technologies; 
-can be used both for long-
contaminated sites and for those 
newly infected; 
-specialized equipment require a delicate 
operation; 
-during operation is difficult to predict the 
volume treated, its layout and efficiency of 
the cleaning process 
-removal efficiency may vary from one site 
to another; 













- Land farming 
-rapid and relatively complete 
removal of contaminated 
components; 
-scope for further work on the site; 
-high efficiency of remediation 
offered by treatment in specialized 
centers 
-high cost of transport;  
-the need for excavation and soil preparation;  
-risk of partial dispersal of pollutants in the 
exhaust during work, loading, transport and 
unloading; 
-the imposition of limits on pollutant 
concentrations before treatment 
 
In the area of Terapia factory from Cluj 
Napoca, in 2006, was made an environmental risk 
assessment by WSP Environmental - England.  
After this assessment on soil and groundwater 
were found the followings: 




 shallow soils were found to be impacted with 
total petroleum hydrocarbons (TPH), benzene, 
xylene, polycyclic aromatic hydrocarbons 
(PAHs), mercury and copper exceeding the 
threshold established in the ORD 756 
intervention;  
 deeper soils were found to be impacted with 
xylene, toluene, PAHs, TPH and mercury in 
certain areas; 
 in groundwaters there were identified: volatile 
organic compounds (VOCs), TPH and 
two species of HAPs  and some heavy metals 
(Hg, Ni, Zn, and Cr), above the legal values of 
intervention. 
               During the bioremediation of Terapia site, 
a volume of 32,763 m3 of polluted soil was 
excavated, from which 30,233 m3 were subjected to 
the procedure. The difference of 2,530 m3 of 
untreatable soil, were stored at Pata Rat.[5] 
            It is considered that the factory’s location is 
a favourable area for real estate development, and 





 Terapia factory is located in an area with a 
possible potential to build a residential area that 
requires a senzitive ground. 
 Our solution for obtaining  this type of soil 
is the application of biological methods remediation, 
namely phitoremediation.  This procedure involves 
the use of green plants for soil remediation. 
In Romania, the total polluted area is about 
0.9 million hectares there are a total of 3,806 sites 
contaminated with pollutants, and to obtain good 
results in terms of remediation of a site 


















volatile organic compounds coming from the 
pharmaceutical industry it is good to combine 
several remediation methods to get efficiency. 
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